Synthesis of the monomers
1
H NMR (300 MHz, CDCl 3 , 298 K) δ/ppm: 0.89 (m, 6H, 2×CH 3 ), 1.26-1.78 (m, 44H, 22×CH 2 ), 3.89 (m, 4H, 2×OCH 2 ), 6.82 (s, 4H, 4×C aryl H).
13
C NMR (75 MHz, CDCl 3 , 298 K) δ/ppm: 14.18 (CH 3 ), 22.70, 22.74, 26.11, 29.39, 29.44, 29.47, 29.64, 29.66, 29.71, 29.75, 31.86, 31.97 (all CH 2 ), 68.68 (OCH 2 ), 115.38 C aryl H), 153.20 (C aryl OR). 
MS (MALDI TOF
)
1,4-Bis(bromomethyl)-2-octdadecyloxy-5-octyloxybenzene (2ab)
A suspension of 1ab (3.5 g, 7.4 mmol) in glacial acetic acid (100 ml) was heated to 90 °C to give a clear solution. Paraformaldehyde (10.09 g, 326 mmol) and NaBr (3.776 g, 36.7 mmol) were added to this solution. A mixture of concentrated sulfuric acid (96 %, 20 g) and glacial acetic acid (20 g) was added dropwise and the reaction mixture was stirred for 6 h at 90 °C.
After cooling to room temperature, the formed precipitate was filtered off, washed with water, dried and recrystallized from hexane (100 ml) to yield a white solid 2ab (2.087 g, 63 %).
M.p. 89.089.5 C. 
13
C NMR (75 MHz, CDCl 3 , 298 K) δ/ppm: 14.1 (CH 3 ), 22.71, 22.73, 26.11, 28.80, 29.29, 29.36, 29.40, 29.63, 29.74, 31.96 (all CH 2 ), 31.86 (BrCH 2 ), 69.03 (OCH 2 ), 114.65 (C aryl H), 127.5 (C aryl CH 2 Br), 150.67 (C aryl -OR). 
MS (MALDI TOF
2-Octadecyloxy-5-octyloxy-p-xylylene-bis(diethylphosphonate) (3ab)
A mixture of 2ab (2 g, 3.21 mmol) and an excess of triethylphosphite (4.8 ml, 28.8 mmol)
was heated slowly to 150-160 °C, and the evolving ethyl bromide was distilled off simultaneously. After 4 h, the excess of triethylphosphite was distilled off under vacuum (180 °C, 30 min). The resulting oil was allowed to cool to room temperature to form a white solid, which was recrystallized from diethyl ether (20-30 ml) yielding 3ab as a white powder (1.83 g, 78 %). M.p. 58.058.5 C. 22.67, 22.70, 26.15, 29.27, 29.37, 29.41, 29.48, 29.64, 29.67, 29.71, 31.83, 31.90 
1-Octadecyloxy-4-octyloxy-2,5-diiodobenzene (4ab)
1-Octadecyloxy-4-octyloxybenzene (1ab, 7.5 g, 15.80 mmol), KIO 3 (1.387 g, 6.35 mmol) and I 2 (4.468 g, 17.61 mmol) were added to a stirred solution of acetic acid (130 ml), H 2 SO 4 (96 %, 2.5 ml) and H 2 O (20 ml). The reaction mixture was stirred at reflux (105 °C) for 9 h.
After cooling to room temperature Na 2 S 2 O 3 (aqueous, 20 wt.%) was added until the brown color of iodine had disappeared. The reaction mixture was poured into ice water (500 ml), an off-white solid precipitated and was filtered off. The raw material was collected, washed with water, dried, and recrystallized from ethanol to yield white crystals of 4ab (7 g, 61 %). 22.65, 22.68, 26.01, 29.12, 29.21, 29.23, 29.28, 29.35, 29.54, 29.57, 29.66, 29.69, 31.79, 31.91 (all CH 2 
1,4-Diethynyl-2-octadecyloxy-5-octyloxybenzene (6ab)
A mixture of methanol (40 ml) and aqueous KOH (20 wt.%, 2.8 ml) was added at room temperature to a stirred solution of 5ab (2.5 g, 3.75 mmol) in THF (80 ml). After stirring for 3.5 h under light exclusion, distilled water (30 ml) was added and the product precipitate was filtered off and dried. Recrystallization from hexane yielded pale yellow crystals of 6ab (1.43 g, 73 %). M.p. 7172 C. 
13
C NMR (75 MHz, CDCl 3 , 298 K) δ/ppm: 14.1 (CH 3 ), 22.69, 22.73, 25.91, 29.1, 29.25, 29.31, 29.36, 29.39, 29.73, 31.82, 31.96 
1,4-Bis(4-formylphenyl-1-ethynyl)-2-octadecyloxy-5-octyloxybenzene (7ab),

1,4-Bis[4-formylphenyl-1-ethynyl-2-octadecyloxy-5-octyloxyphenyl]buta-1,3-diine (8ab)
1,4-Diethynyl-2-octadecyloxy-5-octyloxybenzene (6ab, 1.38 g, 2.64 mmol), 4-bromobenzaldehyde (1.318 g, 7.13 mmol), Pd(PPh 3 ) 4 (120 mg, 0.104 mmol) and CuI (20.6 mg, 0.108 mmol) were added to a deaerated mixture of dry toluene (100 ml) and diisopropylamine (50 ml). The reaction mixture was heated to 60-80 °C for 24 h under slight nitrogen flow. After cooling to room temperature, the salt precipitate was filtered off. The filtrate was concentrated (rotary evaporator) and added dropwise into vigorously stirred methanol (250 ml) to yield a bright yellow suspension. The precipitate was collected (after 1 h stirring) and subjected to column chromatography (silica gel/ toluene) yielding two bright yellow materials, 7ab (R f = 0.28, 960 mg, 1.313 mmol, 50 %, M.p. 8889 C) and 8ab (R f = 0.48, 320 mg, 0.255 mmol, 19 %, M.p. 6667 C).
7ab:
1 H NMR (300 MHz, CDCl 3 , 298 K) δ/ppm: 0.87 (t, 6H, J = 6.5 Hz, 2×CH 3 ), 1. 22.68, 22.70, 26.09, 29.31, 29.33, 29.38, 29.63, 29.71, 31.37, 31.81, 31.93 (all CH 2 C NMR (75 MHz, CDCl 3 , 298 K) δ/ppm: 14.1 (CH 3 ), 21.47, 22.71, 26.11, 26.29, 29.42, 29.73, 31.85, 31.94 The polymer P18-8/18 was prepared under analogous reaction conditions as described above.
Dialdehyde 7ab (400 mg, 0.55 mmol) and bisphosphonate 3bb (500.8 mg, 0.55 mmol) were dissolved in toluene (25 ml) and heated under reflux to 110 °C. An excess of potassium tertbutoxide (246 mg, 2.18 mmol) was added. After 1 hour benzaldehyde was added. Ten minutes later the heating was stopped and toluene (~30 ml) and aqueous HCl (10 wt.%, 20 ml) were added. The work up yielded a bright yellow fibrous polymer (610 mg, 83 %). 22.77, 26.27, 26.45, 29.43, 29.54, 29.64, 29.72, 29.77, 29.82, 31.97, 32.04 (all CH 2 ), 69.95, 70.14 (OCH 2 ), 87.26 and 95.41(C≡C), 111.31, 114.64, 117.62, 124.78 (all HC aryl Figure S3 : SEC curves of the polymers under study measured with THF as the mobile phase. Polystyrene standards were used for calibration.
